Typhoid fever is a systemic disease caused by Salmonella typhi. It is endemic in Southeast Asia and in Singapore there are about 120 infections notified annually', Salmonella infections present a spectrum of clinical syndromes. In Singapore there are 150 to 200 cases of leptospirosis annually'. We report a case of Salmonella septicaemia with unusual manifestations which made initial diagnosis difficult.
Typhoid fever is a systemic disease caused by Salmonella typhi. It is endemic in Southeast Asia and in Singapore there are about 120 infections notified annually', Salmonella infections present a spectrum of clinical syndromes. In Singapore there are 150 to 200 cases of leptospirosis annually'. We report a case of Salmonella septicaemia with unusual manifestations which made initial diagnosis difficult.
Case report
A 24-year-old mentally retarded man was admitted after 2 days of fever, diarrhoea, exertional dyspnoea and severe myalgia of the lower limbs. On admission, he was tachypnoeic. His temperature was 38.0°C and blood pressure was 130/90 mmHg. He had marked pallor and his calf muscles were exquisitely tender to touch. No jaundice, rash or lymphadenopathy was detected. Crepitations were present at the base of the right lung. Watery, non-bloody brown stools were seen on rectal examination.
Investigations showed haemoglobin 6.5 g/dl, white cell count 13200 per mm", reticulocyte count 1.2% and erythrocyte sedimentation rate 70 mm/h. Serum urea 160 mg/dl (26.7 mmol/l), creatinine 6.2 mg/dl (548 mmolll) and serum electrolytes were normal. Blood gas revealed pH 7.32, Pao 2 67.2, PaC0 2 31, standard bicarbonate 16.5, oxygen saturation 89.9%.
The differential diagnoses were leptospirosis, Salmonella and Rickettseal disease. He was treated with 2 g ampicillin intravenously daily.
He was nursed on ventimask 40% oxygen, and transfused with 2 pints of packed cells. Three days later, jaundice was detected and his condition deteriorated. He went into septicaemic shock and became oliguric. His serum urea rose to 275 mg/dl and serum creatinine 7.5 mg/dl. He became markedly tachypnoeic and a repeat blood gas examination revealed type II respiratory failure: pH 7.193, Pa0 2 47.7 PaC0 2 52.7, standard bicarbonate 16.9, oxygen saturation 72.1 %. Chest X-ray showed bilateral diffuse opacities.
He was transferred to the intensive care unit and put on respiratory support. Intravenous crystalline penicillin (16 mega units) daily was added to his therapeutic regimen. He died the following day. Post mortem was denied.
Meeting reports
Blood cell f'I1terability: villain of disease or victim of circumstances Keywords: erythrocyte rheology; leukocyte rheology; interaction; coincidence of abnormality with disease The proceedings of this meeting highlighted the fact that the aetiology of rheological abnormalities in blood cells is multifactorial. In the majority of cases, However, results of various laboratory investigations yielded valuable information after his demise. Salmonella typhi sensitive to ampicillin and chloramphenicol was grown from clot culture. Blood cultures gave negative results. Muscle enzymes were grossly elevated: SCPK 38100 u/l and serum aldolase 37.1 u/l. Liver function test showed hepatocellular damage: total protein 6.4 g/dl (64 gil) albumin 2.5 gil (25 gil) bilirubin 8.9 mg/dl (15 mmolll), SAP 66 u/l, SGPT 422 u/l, SGOT 1087 u/l. Sensitized erythrocyte lysis test was positive at titre of 1 : 25. Blood culture for leptospira was not sent. Widal and Weil Felix tests were negative. On the day of demise, haemoglobin was 8.7 g/dl, white cell count 35 600/mm 3 and platelet 92000/mm 3 •
Discussion
Our patient manifested two rare complications of typhoid fever, namely jaundice and polymyositis. The initial clinical presentation made differentiation from leptospirosis extremely difficult as jaundice, renal failure and severe myalgia simulated leptospirosis. Hepatic involvement with jaundice is a rare complication of typhoid fever and its prevalence ranges from 1 to 7%3. Four cases of typhoid polymyositis have been reported and all improved with chloramphenicol therapy". Our patient had both complications.
His illness took a devastating course with acute respiratory distress syndrome (ARDS) as the terminal event. Although typhoid fever is a severe disease with the potential of a fatal outcome, this constellation of jaundice, polymyositis and ARDS has, not been reported before.
Severe toxemia, altered state of consciousness and shock have been regarded as indicators of poor prognosis in patients with typhoid fever. There is striking reduction in mortality among such critically ill patients treated with high dose dexamethasone and chlorarnphenicol", Chloramphenicol was not used in our patient as local strains of Salmonella were readily susceptible to ampicillin. Awareness of these rare manifestations of typhoid fever should be helpful in arriving at an early clinical diagnosis before supportive serologic and bacteriologic studies. 1975;49:1975-6 5 Hoffmann S, Punjab NH, Kumala S, et al; Reduction ofmortality in chloramphenicol-treated severe typhoid fever by high dose dexamethasone. N Engl J Med 1984; 310:82-8 (Accepted 27 September 1988) erythrocyte filterability is a reflector of some aspects of disease rather than a primary cause. One example of the response of erythrocytes to their environment was provided by Mr M A Anwar (St Mary's Hospital, London). In a group of patients with severe liver disease, blood viscosity at low shear rate was elevated due to increased plasma viscosity and a gross abnormality in red cell aggregation. This latter effect, attributed to high levels of immunoglobulins was presented graphically in a film taken of a blood sample under a microscope cover slide.
Inter-erythrocytic fibres, seen between red cells after collision and subsequent separation, persisted until cells were separated by a length or more. The heterogeneity of factors affecting erythrocyte filterability was discussed by J G Jones (University of Wales College of Cardiff). He presented evidence that erythrocyte pore transit times through 3 JLm Nuclepore filters are similar in young healthy volunteers, men with peripheral vascular disease (PVD), age-matched men from the general population, male and female patients suffering from diabetes mellitus and marathon runners of either sex. However the statistical distribution of values was Gaussian in the healthy volunteers and diabetic patients but distinctly non-Gaussian in the other groups. The number of cases with pore transit times beyond two standard deviation units above the normal controls ranged from 3% in diabetics to 11% in PVD-patients, 17% in endurance athletes and 20% in elderly men. This figure rose to 22% in a mixed population of male and female PVD-patients. Individuals with these elevated pore transit times were considered as having 'disadvantaged erythrocytes' for a variety of different reasons. For example, some but not all disadvantaged erythrocytes are associated with an elevated white cell count. Plasma from people with disadvantaged erythrocytes was found to be harmful to normal red cells in only 50% of cases and the pore transit time for erythrocytes from PVD-patients is correlated with the cholesterol/phospholipid ratio, measured in ghost membranes, only in cells with abnormal rheological properties. A recent report! also shows an elevated cholesterol/phospholipid ratio in erythrocytes from patients with myocardial infarction who had less deformable red cells.
In a separate communication, J G Jones showed that the filterability of erythrocytes in neonates also shows distinctly non-Gaussian distribution and is influenced independently by MCV and gestational age. The heterogeneity of causes leading to disadvantaged erythrocytes generates a wider scatter of values within patient groups as opposed to normal groupsand this phenomenon is apparent in other haemorheological parameters", It is quite probable that reports of rheologically abnormal erythrocytes in diabetes mellitus reflects coincidence of the disease with other complications". An important consequence of this heterogeneity is the need to collect a large number of samples in order to establish a difference between groups in a population surveyor in a clinical trial of a drug with a suspected haemorheological action". However the case can be argued that, in many disease states, although the abnormal rheology of erythrocytes is not associated specifically with that disease, the coincidence may have deleterious clinical consequences and should be accorded independent consideration. According to data presented at this meeting, approximately 20% of PVD-patients may have disadvantaged red cells, and biochemical and pharmacological research should perhaps be concentrated within this group to the exclusion of individuals without the coincidence of vascular disease and stiffer red cells. In this context, it is interesting to note that pentoxifylline is reported to increase the fluidity of leukocyte membranes only in cells that are inherently more viscous than normal", Leukocytes are even more susceptible than erythrocytes to environmental influence. Hence Miss S Lennie (Royal Infirmary, Glasgow) contrasted the Journal of the Royal Society of Medicine Volume 82 November 1989 691 decline in filterability of leukocytes, produced by a controlled exposure to cigarette smoke, to the unaltered filterability of erythrocytes recorded in the same experiments. The rheological changes were accompanied by marked morphological changes in the granulocytes. The deleterious rheological changes in these cells when they respond to external stimuli is a severe limitation on methods for measuring leukocyte deformability or filterability in vitro. Problems in rheological measurements arising from the activation of leukocytes in vitro were considered in a general discussion chaired by Dr M W Rampling (St Mary's Hospital, London) . Contributors emphasized this and other important points, made in a previous meeting of the Forum and reported earlier", that must concern all who embark on rheological studies of leukocytes. However a glimmer of light emerged from experiments described by Mr T M Loosemore (St George's Hospital, London) who used perfused human legs, following amputation for peripheral vascular disease, as a model for studying the flow behaviour of blood cells in human tissues. In this system a bolus of blood cells is introduced into the perfusing fluid and the venous effiuent then analysed for cell recovery. After a bolus of whole blood, about 30% of leukocytes were recovered at low perfusion pressure. However, after a bolus of separated but unfractionated leukocytes, the recovery dropped to around 1% and often lower. This dramatic difference was attributed to activation of the leukocytes during manipulation in vitro. Hence new methods oflooking at leukocyte rheology, in a clinical context, should perhaps concentrate on examining the cells in their natural environment -whole blood. The inevitable problems of interpretation may be lesser evils than studying the rheological consequences of methodological artefacts.
Notwithstanding this important point, there must be value in studying controlled changes in rheology, induced by environmental factors, if we are to understand the interaction between different blood components that are important for tissue perfusion. The field of clinical haemorheology abounds with examples of the benefit of a multidentate approach and this was apparent in the present meeting. Miss S-A Jones (University of Wales College of Cardiff) concentrated on reactive oxygen species as extrinsic factors that are deleterious to erythrocyte filterability and may well have important consequences in vivo. Incubation of erythrocytes with iron and hydrogen peroxide for two hours leads to a doubling of the pore transit time through 3 JLm membranes. The direct effect of leukocytes on erythrocyte filterability in the same system is abolished by the removal of oxygen and, therefore, is believed to be mediated through oxygen derived free radicals. When circulation is impaired in vivo the resulting hypoxia can cause a build-up of reduced compounds in leukocytes which, on reoxygenation, can produce a burst of free radical formation" and this could lead to the production of 'disadvantaged erythrocytes'. Dr· M W Rampling provided detailed information on the more general haemorheological consequences of stagnation of blood produced by orthostasis in the foot. Under these conditions, haemoconcentration results in an increase in haematocrit and plasma viscosity that are large enough to produce significant flow changes in the affected limb. A combination of these effects and those described by Miss S-A Jones undoubtedly underlie recent observations that blood and red cell filterability are adversely affected in patients with varicose veins and deteriorate even further after artificial venous stasis".
J G Jones Editorial Representative Forum on Clinical Haemorheology
References This year's Open Section meetings on what we can learn from health care systems in other countries have been patchy but the last one was splendid. Not only did the speakers talk to the subject, they did so in a way that was both illuminating and entertaining and the audience seized upon the opportunity to discuss a wide range of related topics. Once upon a time (actually it was in 1912)there was a decree sent out by the American College of Surgeons saying that anyone who wished to apply for a fellowship along the lines set out by the British Royal College should submit 50 records for scrutiny. In the first year only nine people applied, partly because it was not customary to keep records. This led to some questions: if there were no records, what else wasn't there? A survey of hospitals produced disquieting results which gave rise to a programme detailing required standards: there had to be some sort of formal organization, staff were expected to be worthy as well as qualified and they wore to have monthly meetings at which they analysed their clinical work. The format of medical records was also laid down.
This early example of medical audit came in the opening talk by Nancy Dixon, a psychologist who is also a certified professional in quality assurance. Putting considerable emphasis on the power of political influence, she traced the history of audits and accreditation in America from 1912 to today.
Another landmark came in 1966 when the Medicare law was passed, making some provision for health care for the old and the very poor. Two strings were attached for hospitals: there had to be a review of the use of these services, reported in terms of the length of stay and so on, and evaluations of care had to be undertaken. Within three to four years it was evident that a huge demand had been uncovered (or created,
